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Summer,2006

Enclosed please find sample narratives, schedules of completion, and summary
budgets from eleven successful applications from the2006IMLS Conservation Project
Support (CPS) grant competition.

The attached samples were selected because they demonstrate how museums with
different conservation needs successfully developed projects that addressed those
needs. V/e feel these narratives are logically and clearly presented, and give sufficient
information to support the request.

This packet contains samples that represent different types of conservation projects
from both living and non-living collections. They emphasize the overall institutional
conservation perspective, the involvement of conservation professionals in all phases
of the project, and the importance of the project as the highest institutional priority for
collections care.

In addition, there are three samples of funded education components. We hope that
these samples give you the impetus to parbner with your staff educators to develop
your own creative way to educate the general public about your conservation project.

No endorsement by IMLS of any personnel, conservation facilities, private ftrms, or
conservation procedures and methods identified in the narratives should be assumed.

I hope that these sample narratives will be useful to you as models for structuring a
proposal for your conservation needs. IMLS Offlrce of Museum Services program
staff is available at (202) 653-4789 or at imlsinfo@imls.gov, and will be happy to
discuss any questions you have as you develop your proposal.

The application deadline for the 2007 Conservation Project Support grant program is:

October 1.2006

Applications for CPS are avallable from the IMLS Web site (www.imls.gov), or by
calling us at202-653-4789. We look forward to receiving your application.

Sincerely,

ZrzÁrháfl¿@
I  Y - -  /

Mary Estelle Kennelly
Associate Deputy Director for Museum Services
IMLS

1800 M Street NW .. 9th Floor oo Washington, DC 20036-5802 oo 202-653-IMLS (4657) oo Fax 202-653-4625 co www.imls,gov

We ore a federol, grant-making agency empowering museums ond libraries to support life-long learning, essential to success in a knowledge society.
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CONSERVATI ON PROJECT NARRÄTNTE

l. Vhat is the design of the proiect?
The Morton Arboretum proPoses to conduct an envfuonmental suwey of the 500 acres of natural wooded

ateas within its 1,700-acre facility, as well as another 189 acres frorn the adiacentHidden Lake Forest Preserve
leased ftom the Forest Preserve District of DuPage Countyi and to craftzconservation management and. tesearch
plan for those areas. The Atbotetum will elicit pa-tterns of ho¿ use histories throughout the vlooded natural areas
and urill relate them utith successional changes to vegetation structujre, composition, dchness, cover, and soil profile.
Thotough analyses of historic vegetation, past and present land use pracdces, and current vegetation will provide
insþht into how these cornmunides have changed through time and will provide the basis for planning conservaúon
efforts s¡ithin the natural areas, in ordet to recover biotic communities severely impacted by European settlement
eta and post-settlement erâ land uses. The tesults of the srrvey project will build on the efforts of the Arboretum
to cofl.serve ¡a:fi:r:al areas not only on its ptoperty but also throughout the Chicago region and the Upper Midwest.

Tn 1925, an ,{.tboretum botanist conducted a floristic survey of its v¡ooded areas, documenti¡g a rich and
diverse flora totaling 490 species. A 1987 ecological survey conducted by another Arborenrm researchet was the
first assessment of the East \Woods, and noted a decline in vegeøtion integdty and diversity. Now the Arboretum
PloPoses ^ frro-yeal survey that will provide a cLerr. understanding of all histotical land-use activities - such as tree
harvesting, agricultue, gnzing, and even small-scale mining - within these woode d ztezs, and their cuffent
condition. Ttris survey ufilizes analyhcúmethods developed by the r{rboretum's regionally recognized Plant
Conservadon BiologisÇ Marlin Bowles, and u¡ill be managed by the ,4.rboretum's fi.rst Manager of Natutal
Resources, I(utt Dreisilker, aided by state-of-the-art technology. The result of this survey will be thorough
docrrmentation of Jllinois nadve flota to heþ the Arboretum conserve its natural areas, determine best mariagement
pracdces, and ptovide a foundation for natwal resoruces management shared with regionalzndnational land
mâriagers. The project team will be composed of seven Arboretum staff members, chosen for thefu specific areas of
expettise, augmented by Applied Ecological Services, Inc., an ecological consulting and conftactíng fim. The firm
was selected through competitive bidding based on its 30 years of exped.ence pedorming vegetation-sampling
projects in a v¡ide vzÅety of habit¿ts, including woodl¿nd and savanna. The tearn will prúsue the following three
objectives:
Oþexiue #1: I-,and u¡e ltistory comþilation.

Mr. Dteisilket will supewise fo,'t experienced volunteers who will research and compile historical land-use
data, using the atchives and tesoutces of the Stetling Morton IÀbnry and regional librades. They will review
relevant iournals, mâps, documents, and recorded interviews of forrrer staff members. It will take 360 hours to
conduct tlris research ftom M:ay toJuIy 2006.

,{ftet compiling the atchivalinfornation, tÏe Reseatch,{.ssistant/geographtc information system (GIS)
Specialisg Jeannette McBride, a seasonal assistang and volunteers will rliglnze historical maps and oveday them with
cuffent GIS information. This will reveal histotical property acquisitions, sciendfi.c studies, and govemmeflt lând
srÉveys for furthet analysis in Objective #2. Itwill take 150 hows during August 2006 to compiete this activity.

Then Ms. McBride and the seasonal assistant will oveday their results of the GIS digirization with globat
positioning system (GPS) mapping fot natural areâ coflservation planning. This activity witl take approximately 450
hours to complete ftom Septembet to October2006. Then they willanaLyze the data and prepare a summary of
theit findings. This will t¿ke 180 hours to complete ftom November 2006 toJanuary 2007.
Objectiae # 2: Cumnt aegetation anaþsis.

The Arboretum will conduct a vegetation analysis to properþ identify and chatzctenze eachplznt
community. The result will be a detqiled analysis of GPS-referenced permanent plots of the vegetative structure,
species d.chness, canoPy cover, and hetbaceous ground cover v¡ithin the natural areas. These plots will provide
peffnanent reference points for future analysis.

At the same rime that the historical data collecúon described in Objective #1 is underway, Andrew Hipp,
Ph.D., the Plant Systematist and Herbarium Curator for the Arboretum, alo'rg u¡ith Mr. Bowles, Mt. Dreisilko, urrd
Ms. McBdde, will randomly select $QS çfuçtrlar nested plots to study. Trees will be sampled in 0.025-he.¡2¡¿ ç11ç .ilar
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plots, shrubs in 0.001-hectate circular plots, and'the herbaceous layer in one-square meter plots. This will take 30
hours during M.ay 2006 to complete.

Once the team selects the plots, Ms. McBride and the seasonal assist¿nt will refer to GPS coordinates to
install peffnanent field matkers. This will take 450 hours ro complete dudng May andJune2006.

The,A.rboretum will contract Applied Ecological Services, Inc., for 810 hours of sewice to conduct a
vegetation analysis of the nahral ateas. This firm will follow the analytical methods developed by Mt. Bowles. This
activity will take place duringJuly and August 2006, then agatn nApril and }/;ay 2007, to frrlly sample the
herbaceous layer.

Mr. Bowles wiJlanzlyze all datagatheted by Applied Ecological Services, Inc., ftomJune to November
2007.

Dr. Hipp will vedfr all newly sampled species, and Hetbadum staff will voucher specimens and incorporate
them into its Hetbarium and aPlants dat¿bases. This web-based database is easily accessible by the public. It will
take 30 days to veri$r the samples and six months for documentation dudng the sampling period identified above.

A reseatch assistant and a seasonal temporary employee will collect canopy cover measurements when
condition¡ are optimal for data gathedng at each plot. This wili requfue 450 hours ftomJune ro Âugust 2006.
O bjectiue #3 : Natural reszllrces management planning.

Utilizing the historicalandpresent-day information compiled earlie4 the project team will rneer ftom
Decembet 2007 to February 2008 to creâte a conservation mânâgement and research plan for the wooded natlural
ateas. The plan will ptescdbe vadous management activities such as buming canopy thinning, species
intoductions, invasive species control, and hydtological manipuladons. This plan will enable anã prescribe further
scientific experimentation within the ateas to improve management practices for histoticaJly lneavldiy irnpacted
wooded natttralareas-

By February 2008, the team will compile a report of their findings. This report will prioritize consewation
issues and establish an acdon plan for future natural resources rnanagement within the rtrboretum. In March/,{prit
2008, the project team will present the action plan to the Ârboretum President for review.

Ovet the ye rs, the Âtbotetum has continued to address the conservation needs for its lirirg collections and
identified specifi.c arezs thatrequire envitonmenøI improvements. The Arboretum's Living Plant Collections
Master PL:an ou lines 

Petmanent land usage for the entíre property, inclurling the conso]idation of the natural areas
to minimize ftagmentanon of the landscape. In addition, the Arboretum's annually updated Conservadon Plan for
Collections and NaturalÁreas - which includes litiog plant collecdons, herbadum,hbnry,art collecdons, and
natrutal atezs - identifies rntlutal areas conservadon as the institution's hþhest cutatonaLpriority.

Rolling glacialter:izin of these natutal areas offers dive¡se upland and lowland biotic cornmunid.es on
environments with varying slope, âspect, soils and hydrological characteristics. Concern over the health of the oak
woodlands is one of the púmary reâsons for undertaking this project. Fire suppression resulting from landscape
fngmenønon, invasive species inundation, altered hydrology, and historic land-use pattems continue to affecithe
ecological integnty of these nat:ttal ateas. The significant impact of vadous past land-use practices will provide
valuable insight on how these natuù,arers developed.

The,A.rbotetum intends to maximize the plant diversity and long-tenn sustainability of its wooded habit¿ts.
Toda¡ there is incteased shade ftom sapling density with subsequential loss of canopy species regeneradon. This
conftibutes to decreased dchness in the herbaceous layer of the woodlands. Further, some species recorded in the
woodlrnds of 1925 do not exist today, including endangered Geraniun bicknellii (northem crane's bil), Zantltoxllun
americanum (common pdcklyash); other species such as Heracleum lanalum (cowparsnip) and Veronicastrum uirgtniatm
(Culvet's toot) occurred in fat gre ter quantities 1fl 1925 than they do today, indicating a historically more open
structure to the natural areas. The resulting losses to the local genetic reservoir are significant. fnvasive species and
alteted hy&otogical processes (e.g., temnant draifl tiles ftom past agdcultrue) also present mzjor threats to the
health and sustenonce of the flora arrd fa:ur;ra. This project will map current and historical activities, provide
guidance for canopy thinning track burning activities since they began trr Tgíz,prescribe future burn regimes, and
complete sttategic planning effots by charting community stflrcture within all wooded natural areas.

Conservadon of collections and of biodiversity are of hþhest priority to the Arboretum's putsuing its
mission, which includes "...t0 leartt ltow to grow tbem (tees) in wals that enltance our enuironmenl." Theproposed
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environmental survey rs rn keeprng with the ,A.rboretum's Collecdons Master Plan and the initiatives of the Chicago'Wilderness 
consordum, which includes over 770 public and pdvate organtzattons working together to protecg

restore, study, and manage the natural ecosystems of the Chicago region for the benefit 
"? 

ttrã public, and of which
the Atboretum v/as a founding member.

2. What are the ptoposed consetvation methods andwhy are they consewationally sound?
The Atbotetum is focusing on its wooded areas, based orr a suri¡ey conducted in the winter of l9B7 thzt

notes their decline. The proposed survey project takes an innovadve apptoach to conservâtion by analyzingthe
histotical land-use practices as well as crrrrent vegetadon, and combining them with existing ,*áy, of soil ãnd
hydrology. The creadon of best filânagemeflt practices or model for this type of environmãntal survey is an
emetging field of study in which the Arboretum intends to make increasingly significant contributions.

IJntil recently, little has changed in the data collection methods for such sureys. Mr. Bowles, a nanonally
recognized conservation tesearcher, desþed the analytical methods for this project from metå.odology he created
in the 1990s to conduct tJre lllinei5 Natural Âreas Inventory utilizi¡g randomly selected plots. The sirvey will
document vegetadon types and determine changes over time. M¡. Bowles' analytcalmethods are now wideþ used
by conservation biologists to conduct historical assessmerìts and restore natural communities in the region. th.
GPS technology will ptovide detqil that did not exist earher to pinpoint sires under the forest cânopy Ã¿ to upload
aedal photographs to augment tb.e znalylcal tools. It is because of Mr. Bowles' ana1ytcalmethods ánd the
zvatlabthty of the modetn GPS technology that the,{.rboretum can undertake this comprehensive and unique
conservation project.

The ptoject team has significant expedence in living plant conservation and survey desþ. The team will
use the lesources of the Arboretum, including the Steding Morton I)bnry and Herbarium daaÉases, as well as GpS
and GIS, to ensure reliable compilation of infotmation. There are no safety issues relating to t6is project.

3. What is the obiect(s), histotic stnrctute(s), or specimen(s) that is the focus of this proiect?
The f,ocus of thi5 project is to survey 500 acres of wooded natural areas within and 1 89 aircs' adjacent to the

Atbotetum. !øithin this area, there are oak woodlands and sâvarìnas, as well as pockets of wooded ephemeral and
Peffnaûent v¡etlands. This ptoject supports the mission of the ,{rboren¡m: "to îolÌect and rfudJ lrees, shrubs, and otber
pkøsfnn amund the world, to displa-y tl:em across naruralþ beautful landscapesþrþeoþh to stuþ andln1o-1,, and îo learz how to
gtuw tltem in wajts That enltance our enuironment. Our goal is to encourage tlte ptanting and consen)ûou of t lu and otberplanïsfor ø
Srvener' ltealtltier and more beautful world." Healthy and sustainable wooded environments represent an essendal
objective within that overall goal.

The proposed survey ptoject complements the efforts of the Biodiversity Recovery Plan of the Chicago
!üildemess Consoftium, and the Atboretum constitutes significant portion of the region's open l¿nds. The
Arboretum was active in the development of this plan and is a particþ antini¿5 i.''Flemenøãon. ,{.ccording to the
Plan as suhmarized for wooded lands in "Conservation of \Wooded iands in the Ctti."go nØilderness Rdãn: A
Model Policy", the biodivetsity of the region is tlueatened due to ftagmentation of the lrndscape, fue sup-pression,
invasive species inundation, and altered hydrological processes, all of which perøins to the Arbotetum (r* t"¡
attachment to the application). Chicago Wilderness prioritized conservatior, .oo..-, for natural areas and states
that virtually all of the wooded habitats in the region are in very poor condition.

The Arbotetum leases 189 of the 400 acres of Hidden Lake Forest Preserve, ditectly adjacentto tle largest
exterrt of the Arboten¡m's wooded aÍ.e^s, from the Forest Preserve District of DuPage County.- Äs a condition-of
t}e lease, the Arboreturn urill m^fia;ge this property by improving the quality of woo.tland weilorrd, and sfteam
communities; will conduct research andf or the planting of species on this property to enhance its environmental
quâlity; and urill make its findings available to others.

4. I{ow does the ptoiect telate to your museum's ongoing conservation activities?
The cutation and car.e of the vatious collecd.ons atThe Morton Arboretum is sound. They include lioiog

plant collections; pteserved plant specimens in the Herbarium; books, art, andother referenss m2tsrials in the
Sæding Motton IÀbrary; and the naturâI Àre^s,both wooded and the successfrrlly restored 100-ace Schulenberg

J
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Ptaitie and Savanna. These collecdons were identified in the Trust Indentue that established the Arboretum in
1922 tha:t specifies the collections should be 'oconveniently aranged for study." The Arbotetum has a long-standing
commitrnent to professional managemenq managed growth, and sound stewardship of its collections. Policies exisi
for the vadous collecd.ons speciSring their managemeng guidelines for acquisition, and safeguards for thefu care and
conservation. Despite this commitrnent and policies, conservation needs develop as t}e scope and use of the
collecdons grow: ]ititg collecdons mature, environmental changes occur, facilities age, andule has an imFact.
These and othet factors create an ongoing need for assessment and conseryation of the collections at the
,{rboretum. Cutation and conservation of the nrt;r;l:alareas is of high pdodty, in order that they be managed as well
and as sttategkally as the Arboretum's othet collecdons, which have had more long-standing, focused attention.

In2004, the Atboretum hired Mr. Dreisilket as its fust Manager of Natual Resourcãs to m^rrageits natutal
areas in ordet to Promote the structure and function of its biotic communities, which once dominated the Chicago
tegion- This proiect will strengfhen these effofts by ptovirling a solid foundation fot future conservation acd.ons.
These acd.ons include maximizing jnrtigenous species and community diversity, controlling invasive species,
encowaging natufal disturbance tegimes, restoring hydtological pfocesses, ¿trd ¡¡tilizing clrrreflt scientific knowledge
wbile fostering further research in natural resources mânagemeflt.

The proposed environmental survey is a top priority of the Arboretum's Conseryation Plan fot Collections
and Natwal Areas, which provides the Arboreturn with â long-tem stategic framework for improving, enhancing,
and expanding the existing collecdons. This ptoject will provide the baseline data needed for pioper conservation
efforts of these nrt:orzL ateas. It will also establish the precedent to thoroughly understand environrnental history,
ecological condid.ons, and past management ptactices in otder to plan the restoration of plant communities. The
completed srrvey also will serve as a guide fot tegional and nadonal land managers that iace similar conservation-
related issues.

The Arbotetum is currently developing an institution-wide long-range strategic plan. The vision statement
fot this plan reads: " IYe will be a renowned cenler of tree expefüsq znrþiring the world to plant and pmtect tre¿.s. " Two of the
four goals of the plan arcl. sustained nâtural wooded environments and conserved tee diversity. To achieve these
goals, the conservation of the natural ^tels ^t the Atbotetum and their plant collections are of fundamental
impotrqnce. Thoughtfrrlly managed natrtralareas will be avail¿ble for long-term ecological research, oufteach
interptetation for visitors and consdtuents, and as a resource for professionals to study best prâctices in natural
Iands management.

The Âtbotehrm invests approximately ff2.29 million of its annual $19.5 miltion budget roward conservation
of its collecdons. Recent and cuffeflt conservation activities include: Schulenberg Prairie 

"od 
S"o"ooa, one of the

nad.ons oldest-restoted preiris5 with 100 acres containing neaúy 350 species nadve to prafuies and. savannas of
Tllinois (7962-present); \X/illoway Brook, an EP,t Section 3l9-funded projecÇ a model ex2mFle of curent
techniques for steambank stabilization techniques (2001) and Tributary Stabilization Projects (200\;Heritage Trail
(1996-ptesent); ex-situ conservation within collections and natutal areas (ongoing); and Meadow Lake restorad.on
and environmentally-ftiendly parking Lot Q001-2004). These activities demonstrate a long-tern cornmirm.ent to
conservation.

The proposed environmental survey project builds upon previous projects, including the IMLS funded
National Leadetship Grant (2001) fot the uPlantsplant diversity dat¿base. The Arboretum has received.IMLS
conservad.on grants for the following projects: Soil Survey Project (1986); General Survey of Hidden Lake Parcel
(1989); General Survey of South Perimeter Collections (1990); Conse¡¡ation of Collections AcquisitionJoumals
(1992); Restoration of Tile Drainage System in Oak Collection Q001);and Developmenr of Geãgraphic
Inforrnation System Q002)- These projects heþed the Ârboretum conserve infornation in its planirecords system,
establish the Conserv¿tion Nursery, comple¡s a topographic map of its collections, gain better undetstanrting of the
ll.lþrta-l ecosystems within the Arboretum, install a ttle drunage system in the Oak Cã[ecdon, and develop 

"-CfS-based mapping system.

5. What are rhe anticipated benefits of this ptoiect?
The Arbotetum collecdons have btoad significance for its extemal users, who include green industry

professionals, teseatchets, Plant bteedets, municþal foresters, conservationists, stud.ents, educãtors, and the general
4
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visiting public. Its collections have become valuable resorüces for these groups, including researchers woddv¡ide
who have requested plantmatenal from the collections to research DNA sequencing, medicinal properties, and
rhizosphere bioremediation of soil contamination. Many visitors come to the Arborehün to study urban
hotticultu¡e, Iandscape desþ, botan|, and natural history.

The proposed envfuonmental survey will help the Arboretum to: 1) conserve and enhance the structure and
function of the wooded natural areas within the desþated rcrerge,2) rl;rzxmizs in.tigenous species fot the
apptopdate communities, 3) conftol invasive species, 4) encourage natunldisturbance reg'imes, and 5) udlize
cuffent scientific knowledge wbile promoting firrther research in natural resources manâgement. This project will
antlyze the histotical context of 700 ¿cres of wooded natwal areas to frrlly understand their development since the
fust public land survey for DuPage Couoty was conducted in 7827. Itwill assemble histodcal land use practices and
provide a vegetation analysis of curent conditions v¡ithin the wooded areas into one, easily referenced d¿tabase.

The results of the srüvey project u¡ilt build on the efforts of the Arboretum to conserve nâtural âreas not
only on its ptoperty but also throughout Chicago and the Upper Midu¡est. It will especially make an impact on tle
Forest Ptesetve District of DuPage County and other counties, Illinois state parks, consewation distdcts, and
natural arel màrragement associations. The ptoposed survey project complements the efforts of the Biodiversity
Recovery PI¿n of the Chicago \Wilderness Consortium.

The Arboretum's Conservadon Plan provides strategic direction for collections development, managemeng
and conservation inclurring nat,'al, âreas on the property. The Arboretum,s natural ^reas ̂ te situated to reduce
fragmented communities across the landscape, creadng optimal conditions fot in-situ conservation of local
populations'gene pools. Thtoughout its history, the Arboretum has conducted m^îy conservadon-based activities
within the natural areas, including the testoraúon of prakie, invasive species removal and hydrological restoration.
Flowever, these activities were pursued independently and not as patt of an eyffarçhing conseryadon plan.

The results of this srrvey ptoject will enable staff members to pdoritize conservation efforts; encourage
healthy and sustainable plant cornmunities; conserve some of the most valuable plant corrmunities and species
within the Chicago region; provide baseline data for long-tern research on ecology and restoration; inform staff
members and external usets such as land mafragement professionals; enable future collaboration among Chicago
\Wilderness Consordum membets regarding biodivetsity conservalion; protect areas with rare, threatened, and
endangeted species ftom the fhteats of invasive species; and locate and conserve local germplasm for many species
u¡ithin the natual ^teus at the Arbotetum. Additional benefits include condnued professional development for
stzff; incretsed visitor and volunteet particþadon; and subsequent increased intelpretive sþage wrr}in the natural
a;te s.

This project will sugges¡ imFtoved methodology for natural ârea conseryation throughout the coufltry. The
,{rbotetum natutal atezs' divetsity of abiotic condidons and past land uses are representative of severely impacted
nahrral areas throughout eâstern and Midwestem Nofih America; so what the Arboretum learns will be of broad
applicability and intetest. The Atbotetum will shate this newly gained knowledge vrith the Forest Preserve District
of DuPage County and the 170 institutional members of the Chicago Wildemess Consortium, and will disseminate
its findings through a numbet of publications, including peer-reviewed joumals, community outreach publications,
natural conservation organtzznons, and Chicago-basedmagzzines and newspapers. In addition, the Arboretum will
share its exped.ence with natual ateas land manâgers through its website, newsletters , and atprofessional meetin.gs
and conferences. Other orgmizaions that will receive information include the Natural Areas -A.ssociation, the
Society for Ecological Restotation Intemationa\ and m^ÍLy Upper Midwest state native plrnt societies.

6. Howwill the applicant ensure that ongoing museum opetations are not inhibited by these proiect
activities?
Each of the team members involved vrith the proposed srúvey will commit an impottant but prescribed

amount of time to the ptoject so as not to intetfere with their operational responsibilities. As the project manelgeÍ,
Mr- Dteisilker will devote apptoximately 80 petcent of his time to the survey, and will ensure ¿dherence to timelines
and tasks; his work on this project fits within the scope of his job responsibilities. The Arboretum will contracr
with 'tpplied Ecological Services, Inc. for a significant portion of the projecl The desþ of +his progrâm will not
hindet visitors from access to the natffal areas.
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7. f,fow does the ptoject budget support the proiect goals and obiectives?
This conservation survey is a labor-intensive project. The requested IMLS grânt will support the fees of

Applied Ecological Services, Inc., the firrr chosen to do the vegetad.on sampling; the additional hours required of
Ms. McBdde, who is part-time; the hours of dzta analysis required of Mr. Bowles, who is l"tg.ly supported by
extramutal fuoditg for conservation-tel¿ted projects; salad.es fot tempotary seasonal emfiloyees; and a hand-held
GPS, and galvanzed steel field stakes marking the plots. The Atboretum ptoject team, undet the rtirection of Mr.
Dteisilker and Dt. Hamilton calcul¿tçd the numbet of hours to achieve each objective as outlined based on previous
experience and in consultad.on with rtpplied Ecological Services, Inc. The budget uses the required number of
houts to complete each task and objective, taking into considetation a tl-rree-percent annual increase in salades for
personnel plus the actttal costs for equipment.

8. What are the qualificatioûs and responsibilities of the proiect petsonnel?
Clement Ffamilton, Ph.D., Vice Ptesident of Atboretum Progtams and Dfuector of Research, will oversee

the necessary collaboration among personnel in tesearch, collecdons, and otler departrrrents; and will contdbute his
expertise in ecology and systematics to work in all thtee objectives of the project. Kris Bachtell, Ditector of
Collections and Gtounds, will have administtative ovetsight for the project. He will make sure that each step in the
ptoject meets its intended goals and the enti¡e project is completed as scheduled. Kunso Kim, Curator of Living
Collections, v,rill ensure that the project's results support implementation of the institution's collections plqn5. ffi.
past e4perience includes extensive collecdons management and renovation of the plant records system at the
Norfolk Botanical Gatden to install a collecd.on daøbase and mapping system. Kurt Dreisilker, Manager of
Natual Resources, u¡ill lead the development and implementation of the suwey project. He will plan, coordinate,
and implement all components of this project including its desig!, "meline, hiring of conftactors/volunteers, and
budget AII contracted assistance, including volunteers, will report to him. Madin Bowles, Plant Conservad.on
Biologisq w:i,l a;nalyze vegetation data collected by Applied Ecological Services, Inc. He ioined the Arboretum in
7996. He is a leading ecologist and natural historian in the region and has served on federal recorery planning
teams for fout US listed plant species, edited the book Rcstoration of Endangered Speciu, and published mrmerous
paPers on vegetation ecology and endangeted plant species. Andrew Hipp, Ph.D., Plant Systematist and
Hetbadum Cutator, wiII select 500 circulat plots within the 700-aue natual ar.ea for study; venly voucher
specimens; and oversee Herbarium work. He has published several papers in peer-reviewed joumals, reports, and
field guides on plant diversity. Jeannette McBdde, Research,{ssistant/GlS Specialist, will ctette and desþ maps
based ori notes compiled from the research conducted by volunteer research assistants. She will collect GPS
coordinates of necessary nap featutes and ûeld søkes. She wilt also map featues and compile attribute data,
imFort comPuter aided desþ (CrtD) &awings to use as layers qrith collections dat¿sets, and manipulate records
ftom the collecdons datzbase to create maps of plant specimens. Four volunteer atchive assistants will research,
Process, znalyze, and prepate documents, inclucling maps, joumals, transcdpts, and other relevant forns to
undetst¡nd historic land-use pattems tlroughout the natural areas. They will repott to the Manager of N¿tural
Resoutces and work at specified dmes to cootdinate tasks. The team of assistarits vrill work closely with staff of
The Steding Morton IÅbnry and the conftacted GIS Specialist. Applied Ecological Seruices, fnc., will be the
contractor that u¡ill conduct the vegetation survey of all plots vdthin tle natural ateas andinput the data, into a
database. They are based in Btodhead, S7isconsin, and have alocal offrce in'SØest Dundee, Illinois. Their staff of
scientists and ptoject managers have expertise and expedence in ecological assessments, research, biological
inventories, and environmental monito"itg. A team of hþhly qualified ecologists will sample the vegetation u¡ithin
the oak savânnâs and woodlands. Two teseatch assistafrts and seasonal temporary ernFloyees will survey the
Hetbadum fot existing spontaneous specimens, collect and process new voucher specimens and do dat:- entry
prepare labels; and take canopy measurements.
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1. WHAT IS THE DESIGN OF THE PROJECT? Our proiect will focus on the develooment and
refinement of husbandry and breeding techniques for two ciiticallv endangered wetland Uufirernv soecies:
the Mitchell's saty, Ndonymphg.m. mttchellii, and,the swamp meialmarklCalephelts muticum. 

'Orir 
goals

are to: 1. Research optimal conditions for ex-situ oviposition-inNeonympha anã Calephelis. 2. DeteÍnine
optimal rearing techñiques lor Neonympha and Calelphel¡s that balanóe êurvival withhish larva
p¡oduction..3.Determi?re-larval fgeling preferences änd host plant fidelity for NeonympTa (Carex sp.) and
Çglephelig (Ctrstum_sp.) [aryae. 4. Dev-elop the methodologyio reproducê conditioás óf ovèrwintenng
Neonymphd and Caleplielis larvae at our ioo. 5. Develop cõnservátion breedine technioues for adult 

-

Neonymþha and Calephelis butterflies. Experimental de^sign, set-up, and proiec"t supervision will be the
primararesponsibility of Peter J. Tolson, PhD, Director of Conseriâtion 

^forÎhe 
Tôledo Zoo GTZ).

Tolson will devote 20/o of ltts total work efforlw. specifically to this proiect: atotal of 30 %o òf wórk
effor/yr. will be devoted to wetland butterfly aciivities for thé duratioñ of ttre proiect. Aidine in the
project will be Mitchell L. Magdich, BS, Curator of Education of TTZ. Maediðh ivill aid in súpervision
and implementation of this research, especially when Tolson is absent. MaÀdich will devote 1Õ % of his
total work efforlyr. specifically to this iesearih; a total of l0 %o of work eflort/yr. will be devoted to
wetland butterflyactiÍities over the duration of the proiect. A Research Techniðian hired for the proiect.
Candee L. Ellsworth, BA, will be responsible for mãintenance and manipulation of experimentafanä
control group Neonympha and Calephelis eggs, larvae, pupae, and adultô as well as caie of host plants and
associated forbs. She will devote 50%o of total work effcirlw. specificallv to this proiect. An additional
50% of work efforl/ yr. will be devoted to other wetland recov'åry activities over the"duration of the
pryjgct Ellsworth wíll carry out all experimental tasks under the supervision of Tolson and Magdich, both
of whom will aid with activities as needed. A full-time summer resêarch fellow from Wellesleytollese or
TTZ and a full-timeseasonal (May-August) worker will provide additional assistance to Ellsworth.

Task I: Determine optÍmal.conditions.for oviposition in Neonympha and ÇgQpngh butterflies in a
conservation breediñg^settjng.. þ thir task w_e will be_ manipql{inþ two variablei thought to beconservatron Dreeolng seûtng. ln ürrs tasK we wlll be marupulatlng two vanables thoueht to be
important in selection õf oviposition sites by Neonympha and CalepTtelis butterflies: hosíplant selection
and composition of small fofbs used for ovibosition that are microôvmoatric with host nlairts in the field

slres Dy ryeonympna ano Latephetß butterllres: nost olant selectlon
for ovi-position that are microôympatric with host plairts in the field.
mymplta model, Satvrodes eurvdìce. oviposits readilv on Carex-

anc composluon of small lorDs useo lor ovtposltlon tnat are mrcrosyrnpatnc wtth host plants rn the field.
Althougñ. we determined that oar Neonymplza model, Satyrodes eurydìce, oviposits readily on Carex,
regent evidence suggests that Neonymfha'may actuaily piefer smalíforbé forbviposition(1,2). Simiiarly
gelggjiog of oviposìtìon sites by Cãleþhelß ViVear,s to bè. complex, involving m9i9 than ade(úate humidít
regent evidence suggests that Neonympha-may actually prefer smali forbs forbviposition (t,Z¡. Simii
selection of oviposìtìon sites by-Cãleþhelis appear,s to bè complex, involving moie than adei¡úate hunselection of ovipositlon sites bv Cãlephelis aõpears to bè complex. involvine moie than
and the host plant (see below).-'We piopose tô^explore this corirplelitv. As tle followin

humidity
and the host plant (see below). 'We
require travel from the Zoo. Tolsorrequfe trave

see below). V/e piopose tõ explore this complexity. As the followine exderiments
the Zoo, Tolsor¡ Mãgdich, anï Ellsworth wìll shúe responsibility fo"r af experimiich, and Ellsworth will share responsibility for all experiments.

Experiment 1: Structural aspects of Neonvmpha oviposÍtion sites. A minimum of six adult mated
female Neonympha (dictated6y our FWS ptlrniìt) will 6e placed in individual 30 x 60 cm oolvethvlene
tubs c-overed_wilhpcìþster neiting and planted with tussock sedge, Carex stricta and the öririarv for¡s
associated with it ín the wild as delermiñed by our previous Ml-S--sponsored research: cle'arweeá, Pilea
pumila,Joe-Pye weed, Eupatorium maculatuin, maish shield fern, Thelypteris palustris, artdtall meadow
rue, Thalictrum polygonum. Selection of the plants used as oviposition sites, as well as oviposition height
from substrate lêvei and part of plant selected^(leaf surface, petiole, stem, orientation, etc.) will be
q¡¡an!figd fo¡ gach female andinalyzed for statistical significance usingãiscriminani funótion analysis
(3). Forbs will be collected in June-Julv 2006-07 at Libãrtv Fen (LÐ iñJackson Countv MI. and thê Barrv
Stâte Game Area (BSGA) in Barry Co., MI for use as poteirtiat oùipósition platforms. This áctivitv will
require four round trtps oT 420 mil/ moith to the BSGÂ., and three iound triirs of 178 mi. / month ío LF in
Juñe-July 2006-07.Ifwill be performed concurrently with task I, experimerit 2 atLF, and task II, exp. 1.

Experiment 2: Structural aspects of Calephelis oviposition sites. Our current IMLS work with
Calephelis indicates that ovipõsition site selection is ñruch more complex than anticipated and will require
morê analysis than considerdtion of temperature and humidity data. We propose t'woiimple tests to answer
these two questions: 1. Is one species of Cirsium (thistle) preÎerentiallv ôelected over anóther? 2. Are
Cirsium suirounded bv forbs se-lected over isolateil plants? A minimuin of six adult mated female
Calephelis, (dictated by our Michisan DNR permitFwill be placed in I x 2 m polvethvlene tabs (Cirscium
grows too laige to be pianted in srñaller contãiners with assdciated forbs) covtiredwith oolvester'nettins
and planted wfth of tr¡ro species of thistles, Cirscium muticum and C. altíssimum, and thè fiárbs associat-ed
witlithem in the wild: shrubby cinqrrefoil,'Potentillafructicosa, sickle-leaved aster, Chrysopsis falcata,
and lobelia, Lobelia siphiliticit. Spebies of the thistles used as oviposition sites will'be qúan:tifieá for eaôh
temale and compared for statisticãl sigqificance using one-r,¡/ay AXOVA (3). We also propose to quanti$r
the age of Cirscíum selçcted, distance-from center of-leaf roseite, whorl #òf rosette, ovipósition siie on
leaf,.spine density/ cm' and_ canopy co_ver. We will use wild oviposition sites as our controf This activity will
ryquire three round trips of 178 mi. to LF, Jackson, MI, and three round trips of 160 mi. to the LNGA in
July-August 2006-07 .'The July activity at LF will be performed concurrently with task I, experiment 1.

Task II. Determine larval feeding preferences and host fidelity for Neonvmphø and, Caleohelis
larvae. Recent literature (4-8) reflécis the confusion related to dtiterminatioir olthe host planl(s) used by



Neonymp-ha. .Altþgqgh Carex strictais suspected as the primary host plant, other species may b" us"d ̂  
2

well (in fact, in 2005, we observed Neonympha larvae feèdine ón an uiúderitified eiass and íre in the
Process 9.{ipql¡f4ng tþ¡! p!4ltt).We wiil _cþ_I$qgt þeding triãls for selected speciës of Carex as requested
Uy 4e Mitchell's Satyr V/o'rking Group (MSV/G). Sedgelin flower are needeä for identification anä most
species are not commercially available or are misidentified by growers, makins collection from the wild
necessary. Tolson, Magdich, and Ellsworth will share respon-siõilitv foi this taík. A similar exoeriment
will be performed lor Calephelis,testing selection of CirSium species and I't or 2nd year rosettei.

Experiment 1: Selection of Neonymphølawal host plants. A minimum of twentyl/eonympha eggs (10
each Qr.fvo trials).willte placed in fhe cente¡of_an oþen square of Carex shoots lwittr a different
potential host species of Carex at each corner) in 30 xb0 cni polyethylene tubs coùered with oolvester
netting. Numbers of hatching Neonymphalarvae selecting eai:h Carex species will be quantified'and
analyzed using one-way ANOVA (3\. Carex will be collelted in June-Jùtv in 2006-07 attheBSGA or LF.
Larval trials will commence in late July-August in2006-07. Because of tlíe difficultv of identifvins. Carex
w1-o flo¡vers, precise timing in finding Ítowe-ring Carex is essential. Accordinglv, wdtrave altocáièðmõré
effort for this task Carex diandra. C.-lasiocarpa,.C. sterílis, and C. stricta wifl bê tested in2006; C.
aquatilis, C. lacustris, C. prairea, and C. striêta'tn2007.

Experiment 2: Selectio.T-gf Cglepþe!ß-larval host plants. In a concurr.ent expçriment for Cølephelis, a
mjnimum of ten eggs will be placed in the center of an open square of 1't and 21d year rosettes of Uot¡ C.
altissimum and muticum .in I x ? rypolyethylene tubs-covered with polyester netting. After hatching,
numbers of larvae selecting each plant will 

-be 
quantified and analyied irsing one-wãy ANOVA (¡)I'We

will also qqanliry feedinglocatioñ: age of Cirsôium selected, distánçe from"center ofleaf rosetteì'ihorl #
of rosette, feeding site on þgf, q{ spine density ofleaf (spines/ cm') and compare these data to â wild
control group of larvae at LF and LNGA as notêd above-iñ task I exóerimenti.Larvaltrials will be held in
late July-August in 2006-07. Control data collection will occur during the same periods.

ExperÍment 3: Hostplaat fidelity of Neonymphalaruae. Afte¡ initial plant selections are made by the
larvae in experiment 1, 3'" instar Neonympha làrvae will be marked with a dot of non-toxic fluorescent
paint, each color corresponding to a code representing the initial host plant selected. Lawae will then be
randomly transferred toa different host plant species, but will have thè opportunity to return to the original
plant selected. Once g1a!!, numbers-ofN-eonyinphalarvae selecting eachþlant will be quantified to
determine host plant fidelity andanalyzed usingone-way ANOVA(3).

Experiment 4: Host plagt fÏdelity of Calephelís larvae. After initial plant selections are made by the
larvae in experiment2,3'" instar Calephelis larvae will be marked with-a dot of non-toxic fluorescênt
paint, each õolor corresponding to a code representine the initial host plant selected. Larvae will then be
randomly transferred toa different hostplant speciesõr life stage, but'will have the opportunity to return
to the.original plant selefted. -Once_ qg?.íî, nunibers of Calephelti larvae selecting eaili plant witt Ue
quantified to determine host plant fidelity and analyzed usiñg one-way ANOVAI3).

Task III: Determine larval rearing strategies for Neonvmpha and Culephelís that balance survival
wÍth high larval production. h thís task we propose to iefine techniques'orisinallv used for Satvrodes
(our model for Neonympha jn ow previous IMLS ïponsored research) ànd aue"mpt tó adaot them for use
with the more delicate and endangèred Neonymphd. once asaintestin'q rearins ericlosures that
accommodate the high mobility of these larvaeänd-their teñdency to ãrop fro"m the host olant when
disturbed (8). Enclosures must-provide for their safety (especialli from drownine) in the^semi-aouatic
environment necessary for theif host plants yet provide'adequate humiditv. We âiso propose to rèfine our
techniques folCalephe-lzs developed!q-ou¡ þreüious IMLS research. We will continüe tò use techniques to
enhance larval survival used sucCessfully in our work with the purplish copper, eyed brown, and Karner
blue butterflies, e.g. fertilization of hostþlants, use of a mistinf syitem, etð. 1l,tti¡.
Experiment l- Neonympha rearing containers- After hatchine. larvae will be placed on host olants at
densities of five larvae/ñost plant and will be transferred to a nãrfu phnt if a particular host olarit becomes
denuded. Neo.nymphalarvaewill be raised under twg experimentafregimes.'In the first triaf, five groups of
five larvae will be placed on Carex sp. (determined by elperiment 1) looted in a saturated sánd/ o"eat 

'

mixture in a2-gallon pot and coverecl wìth polyester iretti'ns. In the éecond trial. larvae wilt be ofaced at
the same spatial densily and soil mixture astriál 1, but will-be raised in 30 x 60 cm polvethvlenì: tubs
framed with l"x 1" Corners Limited alwninum tuþing covered with polyester nettin^g -io détermine if the
ability for greater movement and host plant selection-will reduce/ deter áttempts to eicape the rearins
enclosure. In the 3rd trial, larvae will b-e placed individually in 6 x 10 cm polvethvlene ôontainers with a
polyester mesh top and fed with fresh daily cuttings of Caiex placed on H2OJsatuiated paper toweling.
Survival each group will be quantified and statistiõally compúed with oná-way ANOVAT3).
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ExperimentJ'- Calephe!ß rearing containers- After hatching, larvae will be placed on host plants at
densities of five larvae/ host plant and will be transferred to a ñew plant if a particular host plant becomes
denuded. Calephelis larvae will also be raised under two experimeñtal regimès. In the first füal larvae will
beplaced at the same spatial density and soil mixture as experiment l, but will be raised in 1x2m
gglygthylele tubs framed with 1"x 1" Corners Limited aluminum tubing covered with polyester netting
(the host plant grows too large for smaller enclosures). In the 2"d tnal,larvae will be pÉceil individuali-y in
6_cm x 10 cm polyethylene containers with a polyester mesh top and fed with fresh daily cuttings of
Cirstum placed on H2O-saturated paper toweling. Survival of each group will be quantified and
statistically compared by t-testing (3). The architecture of the host plant of Calephel+s- tightly-packed
whorls of leaves- makes it difficult to detect small spiders that prey on the minute lst andlnd-inìtar larvae.
The ability !o rear larvae in containers- if we can prevent dessication and mold- would significantly reduce
predation of captive-reared larvae- a very serious problem we encountered in our current MlS-spônsored
wetland butterfly research.

Task 4. Develop breeding protocols for Neonymphø and Calephelis. We will use the successful
techniques developed for the Satyrodes model under our previous IMLS glant as a starting point (9).
Adults will be hand fed daily using aLIYo solution of raw honey. Hand-feeding was shown to greatly
extend adult longevity in both adult oak savarura and wetland butterflies in previous IMLS- sponsored
research (9,10). Observations of adult feeding inNeonympha are extremely rare, although in Virginia they
have been reported to nectar onAsclepias incarnata (6). We will provide a slurry of mammal dung for all
male butterflies to supply salts and other essential nutrients. Adults will be mated in 1 x 2x I.5 m netted
enclosures with host plants and forbs. This is a very simple experiment to determine if the techniques
developed for Satyrodes under our previous IMLS grant will work with Neonympha and Calephelis. If
possible, we will compare multiple pairing with single-pair matings with both species. Groupmakeup will
depend on the numbers and sex ratios of the cohort ofboth species that successfully overwinter from the
2005 season. Fecundity/fertllity of females will be quantified and compared between groups w/ Mann-
Whitney U testing (3). Wild-mated females will be used as controls. Ellsworth, Tolson, and Magdich will
share this task, which will be carried out at TTZ in July 2006-08.

The natural cycles of Neonympha and Calephelis and their host plants are used as the basis for our
schedule of completion. This strategy has served us well in the past. Activities commence in the early
spring as germination of the host plants begrn and continue intolate spring as the first larvae break
diapause. Development continues through late spnnglearly summer as Neonympha and Calephelis larvae
move into their later instars. In late June-July the ñrst Calephelis and Neonympha adults appear, mate, and
fly lnto early August. Data collection will continue through winter for over-wintering larvae. We anticipate
a minimum of two scientific publications, two popular articles, and a new edition of our V/etland Butteifly
Manual as the result of this research. By virtue of their high degree of endangerment, our long tenn
commitments to local butterflies, and the delicacy of the target species, this project has unequivocally
emerged as TTZ's greatest conservation priority. The Zoo research facilities housing butterflies include
a 35' x 60'polyhouse with an 8' x 35' free-flight mating area, renovated with new netting and polyfilm in
2005, and adjacent indoor conservation facilities on the Zoo grounds housing environmental chambers and
refrigeration units. Facilities are protected by 8'perimeter chain link fencing and 24-hr. security. There is
no public access to this site. Butterflies are protected from spiders and other predators by netting over each
individual pot housing eggs, larvae, pupae, or adults. All experimental pots and tubs are checked every two
{ays for insect health, plant rotation, and removal of any potential predators. All plants are checked daily
for watering. Insects in containers will be checked, fed, and cleaned daily. Housekeeping functions of this
area aÍe the responsibility of the project staff and facilities are kept clean and orderly. A fully equipped
maintenance facility with trained staff is adjacent to the polyhouse for support of butterfly operátions.

2. WHAT ARE THE PROPOSED CONSERVATION METHODS AND WIIY ARE THEY
CONSERVATIONALLY SOUND? With firnding from IMLS and the ODNR, we collected two years
of environmental data continuously in habitats of CaTephelis, Lycaena, Neonympha, and Satyrodes (9).'We 

were unable to find Calephelii at the last two recoided siteé in Ohío andihe specres rs now conòiáered
extirpated from the state. However, we were able to collect data from an extant site in MI, the Lost Nation
pgnè Aqea (l-NG.4), where we propose-to continue our research. These_ data providedthé baseline
information that allowed us to succêssfully breed. rear. and overwinter Satvrodes artd Lvcaenø and will
hopefully allow us to do the same with Calephelis and,'Neonympha. Our súateev of aoólvins an
untlerstanding of the natural processes relating to survival, fertilitv, and fecun&iv in fh'e witã to

tna. wut süategv oI apþryrns an
ity, æd fecunõiyin fire witã to

hopefully allow us to do the same with Calephelís and,'Neonvmoha. Our súatesv of
un-clerstairding of the natural processes relating to survivaf tÉrtitity,.qnA fecunõiy ir
ggryEryatigq bree$ing issound,¿nd we propose once again to usé this approacb. OuT methods of gsingçorrsçrvauon ofccurng ls souno, ano we propose once agarn to use üus approacn. uur metnods oI u
netted containers to rear^larvae, bre_ed adgþs, q4d_co¡rduct fegding experirients have been extremelrçar t¿lfvae, org€(I aourls, ¿rno conouct Ieeorng expenments nave oeen exüemely
effective, reliable, and efficient and provide a high degree of safely fõr our butterflies. During our fast



round of MlS-sponso_redresea,rchr-we demonstrated, with great success, the reliability and efficiency of
mass-rearing thoirsands of wetlanci butterflies for relêase oiconservatioá breeding, using pairs or groups
of reproducfive butterflies or lawae in individual tubs or larse pots containine liviñs hosíólants. W'e
specifically utilized Satyrodes as a model for Neonvmpha a{itls closelv relaied. svñroatrið. uses the same
þb,sJ plan!,-and also overwinters as alawa. V/ith an airimal as critically endangére-d is Neonympha,we
belieïed it was appropriate to use a model species to develop rearing aird overlwinterine tec-hníoue's that
could be later usêô, with modification, for a^more imperiled specieslV/e are nolv readyÏo test tliese
techniques with Neonympha; this proposed researcñ evolveð naturally from our eaÍlier studies. Our
g{pg[gngn!4! 4p_prgach to these problems was developed in consultation with and vetted by the FWS,
MDNR, MSWG-, the AZABFCI and TITAG (see letîers of endorsement), and the tasks úe propose to
accomplish are specÍfically mentioned as high priority research for Ñeonympha in the Ëdeiat
Mitchell's Satyr Recovery Plan (4). Sedees for Ïarval studies and forbs sele-cteã for ovioosition were
chosen from th-ose nafurally occurrirís in féns supportins Neonvmpha. present a varietv oTstructural
features, and were selected-by F\iVS àhd MNFI. 

^Given 
tñe penóhant fói mobility in thtíse larvae and their

susceptibility to predation in large planted enclosures, we lielieve there is a neeã to experiment with much
more resfficiive housine in contãinèrs. Experiments will be performed concurrentlv when oossible- savine
time and effort. The apþearance of differeirt stages in the lifê cycle: €ggs, lawae,pirpae, arid adults, dictatë
the timing of experimèñts. Butterflies are ideal éxperimental sribiectsõué to theír ease óf manioulaiion and
limited space reõuirements. Our butterfly productíon allows lareê sample sizes for statistical trèatment of
dat4 usuãlly t-te-sts, Mann Whitney U test's, and ANOVA for mïltivariate tests (3).

3. WHAT IS THE OBJECT (S) HISTORTC STRUCTURE (S), OR SPECIMEN (S) THAT rS THE
FOCUS OF THIS PROJECT? The obiects of this research are two endansered specìés of wetland
butterflies, the Mitchell's satyr, Neonymþha mitchellti, andthe swamp metaärark, eabphelis muticum.
Vy'e currently hold ca.20 Neonympha and l0 Calephelís larvae atthe-Zoo, with permits-to collect
additional animals. Both speciés áre vanished elerirents of the unique wetÍand britterfly fauna of Northern
Ohio. Neonvmpha was extimated from the state iT 1957, a.victim õf the relentless dra-inins of fens.,nbogs,
and other wetfands that soori followed the expansion intô the'Western Reserve at the turnöf the tí
century 01.12\.It is extant in several disiunci localities in Michiean and Indiana in low numbers that
makg ít particútarty vutnerable to stochasiic extinction processeslCalephelis was designated as an Ohio Sl
species-'critically éndansered in the state. but it now ap^pears to be extírpated. Both soËcies ate toit ièticti
of the Great Black Swamp that extended hom the westelrn Lake Erie márshes into thê unique swales of the
Oak Openings region of Northwest Ohio. V/ork irf our region of Ohio has specíal relevancè to the
conservation of Ohio's biota by virtue of the fact it has more endansered species than anv other localitv in
the state. The wetland butterfliês were part of the fabric of the GreaTBlack Swamp. which once includéd
Toledo. Butterflies have veryhieh pubÏic appeal and have a special placewithin thê osvches of most
people who value our native bioãiversity. Durine Zoo butterfÏy outrèach programs, ouíolder audience
ðon3istently mentions the butterfly abundance añ'd diversity they observeä in"their youth, lament its loss,
and ask what can be done to brinÉ it back. The FV/S, the AZA,'and several conseriation partners share ihis
concern, and in 2001 launched thé Butterfly Conservation Initiãtive (BFCI), a compreherisive prosram to
recover the 22 species of endangered U.S. butterflies. TTZwas a foùding'membei of that coalitiõn, and
this project is a ðomponent of thä parürership effort and is endorsed by thé BFCI, FV/S, the Ohio
Depãutrirent of Natuial Resources (ODNR¡, the Michigan Department-of Natural Resouíces (MDNR), the
Miõhigan Natu¡al Features Invent<ìry ¡VnÍF¡, andth{AZA Terrestrial hvertebrate TAG. TÈe conser-
vation of the flora and fauna of Northwestem Ohio is particularly well suited to our mission, which is
"...to promote wildlife and its conservation through excellence in animal management, educational
programs, and scientific activities..." The regionalflora and fauna are extremely piopular with the
iesiðents of Lucas County. Because of our pnor successes with both oak savanna arid wettand butterflies,
local butterflies are now ã significant partbf our institutional identity with our public and our peers.

4. HO\ry DOES THE PROJECT RELATE TO YOT]R MUSET]M'S ONGOING CONSERVATION
ACTMTIES? Our Conservation Master Plan is specifically desisred to support our mission. and
emphasizes that "New conservation programs wilibe develóped lo serve loihl conservation-priorÍties
forboth plants and animals..." This proiect reflects that philosôphy. We posit that we have a spôcial
responsiôility to conserve the animafs aird ptants of our iommuniti, and this institutional valuê is a
cofnerstone óf our conservation programs.bur proptrams incorporáÍe research as part of a stepwise,
scientific process. with each expèrirñent buildins oñ prior findines. This proposed research builds on our
past succeisful e>iperimentatiori with wetland bùtterfÏies (develoõed froni prðsrams for oak savanna
butterflies), which have unequivocally emergedasTTZ'ò greatêst conserïatÏon prioritv. [n fact, more
Zoo resouices have been devbted to lócat we-tland butterflüconservation than anv^other c"onservatión
proiect in the history of our institution. Currentlv. our Zoo devotes $144.401 to wildlife conservation
ãctívities. In 2003 Tolson was invited to becomé â member of the Michiþan Mitchell's Satyr Working
Group and the TTZ was officially sanctioned to develop captive breedinÉ and rearine orotócols for
Neonymphø using Satyrodes as a model- a project suppbrteä by IMLS CÞ g¡ant IC-0"3'-04-0121. With this



grant we developed the horticu lnrall propasation protocols for Carex and Cirsium. and after o* ..r"""., 
'

lvith Satyrodes,þermits were grantedbytnãfWSãnd the MDNR to bring in Caleþhel¿s and Neonympha
for consêrvation breeding. IMLS CP gränts IC-90032-99 and IC-03-02-0õqg-OZ aflowed us to ansfuer
several critical questions related to KBB fecundity and longevity. Implementation of this IMLS-
sponsored r_eisearch allowed us to achieve record levels of adult longevity, egg production, hatching
success of.Z"" brood eggs, and eclosure success in 2001 and fertility and fecundity in 2002-03 and the
first conservation breedings of the purplish copper and northern eyed brown. The propram was so
successful that it was used aî a nationã rñodel foi butterfly conservatiõn in a BFCI workshõp given by the
AZAandFV/S for potential butterfly conservation parfireis in2002, and is one of the nucleiblthe XZe,
orofessional develo'pment course onbutterflv husbandrv in which Maedich and Tolson are instructors. Our
wetland butterflv wõrk follows a strins of cõnservation-successes for Ú.S. endansered species. includine a
comprehensive program of captive brãeding, recovery and reintroduction for the-Mona'and Virgin Ishñds
boa. IMLS support nlaved a nivotal role in the implementation of this Drosram ICP erants IC-70095-
87,IC-90453-Êjq). ntS/rufS-sponsored research trlas te¿ to publication of nr.ñnerouì reÉarch papers and
a book by the Project Director. In fact, TTZhas won national iecognition for its conservation prõgrams
with six AZA Conservation Awards in the past ten years, including the North American Conservation
Award in 2003 for the Oak Savanna Butterflf ConserüationÞrogram.-

5. Wtr.q.*T ARE THE ANTICIPATED BENEFITS OF THIS PROJECT? Acquisition of these data
will solve immediate. critical problems of husbandrv in our wetland butterflv-collection. Behavior of
Neonvmpha and. Calebhet¡s is üerv different from anvËutterflies that we have préviouslyworked with.
They arê much more inobile, plasiic in host plant seléction, delicate, and difficirlt to oveiwinter. They are
much more sensitive to dehydration, and the growth habít of their hôst plants makes them more vulnêrable
to predation in captivitv. Bóth are much more"difficult to hatch and reai than other butterflies we have
woiked with 12.8I. kr ínitial Neonvmpha reanns.experiments soonsored bv the FV/S. newlv hatched
caterpillars diiápþeared from reariîg'enclosures-dué to unknor¡m causes (8), raising iriticafconcems about
larval movements and adequate confinement (8), and much has vet to be learned about larval bioloev
(although both species are hypothesized to enieí-diapause and overwinter in the 4tn or 5tn instar [4-7] ). To
quote ñom the ËWS Uitctreif s Satyr Recovery Plari: "Very little is understood about the ecoiogiôál
re.quireme,nts,life history, and population strucfure of the Mitchell's satyr...the.biology*of ovfir-
wintering larvae is unknown, although they are hy¡lothesized to enter diapause in the 4"'or 5'
instar. A solid understanding of these basic parameters is required to fully protect the species from
extÍnction." We are committeðto findine solufìons to these oroblems. as these data are critical.
Determining optimal conditions for adulíbutterflies, larvae, änd eges will result in greater numbers of
butterflies, lvhÏch in tum will increase the demographic sta6ility añã increase the prõbability of the long-
termZoo éurvival of Neonympha and Calepheltí.

Any research dedicated to increasing over-winter survival of larvae will benefit other zoo butterfly
oro-srams that deoend on the overwiãterine of larvae for their conservation Drosrarns. Tvnicallv. õver
wiriter losses of farvae are severe (13). Thís information would benefit mani oíher institritionsihat wish to
initiate wetland butterfly conservaiioi breeding programs through the AZA,BFCI. The techniques we
developed for the KBB are beine used as a model for other endansered butterflies throueh the BFCI. In
additio-n to developing protocols ñr assuring the long-term viabilityõf our wetland butterfly collection, we
wilt publish a new edítion of our husbandryÏnanual for wetland buiterflies (10), similar to the one we
developed and published for the KBB as a result of IMLS erant IC-90032-99. This manual will be
distribüted sraìis to other institutions that wish to breed we"tland butterflies in captivity. The results of our
latest researth will be published in peer- reviewed iournals and presented at scieirtific-meetines. 

'We

communicate the resufts of our research to our audience in electionic and hard copv editions õf Safari. our
membership publication, and through special programs. In the future, results froni Íhis research can-be
used to help äugment thé numeroulprecarious põpulations of the weiland butterflies in the wild, or to
restore theñr to'states from which thê:v have betin èxtirpated. Additionallv. our research findineé wifl be
incorporated into the curriculum of flíe AZA husbandrv course (Tolson aña Maedich are both instructors
for ttfrs course). Our landscape management efforts fof wetlandbutterflies, undãrtaken in partnership with
The Nature Cónservancv" inölude dirëct particioation in restoration and reóhntine of habitat for wetland
and other butterflies. These activities in turn inäirectly benefit other wetlaäd specÏes of the Oak Openings,
such as the state endangered spotted turtle and blue-sþotted salamander.

6.IIOW WILL THE APPLICA¡IT ENSTTRE THAT ONGOING MUSET]M OPERATIONS ARE
NOT INHIBITED BY THESE PROJECT ACTIVITIES? The reouired institutional contribution will
not nesativelv affect our other operations. Fundins for conservation orõiect suooort. includine this oroiect.
is prov-ided eachyear in the budþet of the ConservYation Deparhnent. Thêse atlööatións have signifiö,arttt1 

'

inôreased each ytiar for the past ãeveral years and are currently at record levels for our departm-ent,
includine a 45.4 o/o increasdover FY 2004. Our direct mail aoïeal. the Animal Rescue anä Conservation
Fund, haî resulted in additional revenue for conservation activitieé, allowing us to increase our
commitment to conservation projects in each of the past five years. Cash mítches of $31,200 provided by
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the ODNR and $7,560 provided by an anonymous foundation will augment_TZG and IMLS firnding of
the oroiect. In stitu conlervation aôtivities aie embraced as a norrnal p-art of our staff responsibilities.
Sinöe iggz,bothTolson and Magdich have devoted summer activitiês to butterfly_c_onservatiotalmost
exclusivelí. Maedich will aid inãupervision of this proiect during any absences of the Project Director, so
there will6e miñimal impact on otlier conservation ôroiects. A teõhnibian hired specificalþ for the project
will conduct exoerimentâl manipulations, monitorinþ, ãnd provide care for the experimental groups
throushout the iear. Once asain, the research is desilned sö that a number of expèriments will be
nerfoñned coniurrentlv. thul improving efficiency. Á. member of the research team will always be on'etoon¿r 

or available when travef away-from the facility is needed. This arrangement has always worked
úell in previous research with oak saúarura and wetland butterflies.

7. HOW DOES THE PROJECT BUDGET SUPPORT THE PROJECT GOALS AND
O3¡ICUVES? The budeet was developed by Tolson from our previous experience in rearing and
Uréã¿ine wetian¿ butterflie"s under Mls-^fundéd freld and propagãtion researõh from 2002- pr-esent and by
consultãtion with the ODNR, MNFI, and the federal MSWG. Thg_cagtng,sysleg¡s w€_propose have proven
themselves in past research and eive excellent value without sacrifice of durability. Plant supplies are
ilwðtrase¿ aftcir consultation witñ our Horticulture Department. We canvassed several suppliers to obtain
ihe most economical price for our supplies and materíals and purchase equipment directly from the
manuøctwer when põssible to reducämark-up. 

'We 
use local sources foi bulk supplies due to the high

cost of shipping theôe items (e.g. mulch, soil, ètc.). Our cagng eguipment was selected for.qu^ql1ly,
ieliabiliW.'ándiost-effectiveàeõs- priceá by â diréct quoteEom the manufacturer. 

'We 
used off-the-shelf

oriðei foí'common items. V/e atteràpted to be as frueãl as possible without jeopardizíng experimental^tlesign 
and quality. We saved sig4ificant funds by usìng þusbandry and.horticultural equipment fiom our

otevlous []y{LS sóonsored resealch- and are keepTng eq-uipment eipenditures to a minimum. Our soil
ñúi"r, however,^must be replaced each year to fg{ùce_ þaiasite andpredator loads,.and we need:dditional,
iarser enclosur"i to accomràodate the erofih habit of ôur host plants and the special needs of Calephelis
attã. Ñ"oiv*ptha. Theposition of Reseãrch Technician is justifièd by our criticál need for close monitoring
of eouiorúerit an¿ buttèrflies of all life stages during the iourse of this study. Our technician wages were
¿è"eIóöed in consultation with the AZAÈ'FCI and'ihe ODNR, who will prbvide the cash match to fund
tf,ir ooiition. 

'We 
have desiprrated this position as salaried due to the lonf hours necessary for thig prgjegt.

We ivitt use the services of-Research Fellows and a seasonal worker to aid the Research Technician Ín the
summér *tien the workload will be the hiehest. Travel to field locations is necessary to use wild controls
for our experiments and to collect plants that are not commercially available. 

'We 
use the federal mileage

ieimburseiment rate of $0.485/ mi tb calculate auto transportation-costs and GSA per diem rates- for
subsistence costs. The nexus provided by the AZLnaticinal meeting is the perfect opporhrnity for
Ellsworth to share research results with ihe BFCI and her peers in other zoos. 

'We 
used the lowest

commercially available airfares in air travel calculations, ând GSA rates for per diem and lodging.

8. \ryIIAT ARE THE QUALIFICATIONS AND RESPONSIBILITIES OF THE PROJECT
ÞnnSOÑNnlt ttre pì'oiect will utilize the skills of Peter J. Tolson, PIID,TTZ Director of Conservation,
ntirctrefl. Magdich, ffZ ûnator of Educ,atioU, a Research Fellow and a seasonal worker dedicated to
the proièct, andtandee L. Ellsworth, aYztime Iiesearch Technician hired,specilquUy for the proJpct.
Dèsisrl eibèrimental set-up, and proiect supervision willbe the responsibility of Tolson, who will also aid
in-imiiêmóntation. MaedicÏwill 

'aidin 
supèrvision and implementâtion of tlús project, especially when

ioGoïii not present. Élhworth will be reSponsible for maínte¡ance andmqup"þtigl of èxperimental and
control groupô as well as care of host plants and equipment. These tasks include feeding, watering,
ãiåããìôt'iðñoïãi, *êdi"sèn"toi*"sl *d prep*ätións for breedine *¿ overwinterinf. _rne ÏeiIôw and
itiãiea.o"át woiÉer wiil aÏd E[sworth in care ôf butterflies, larvae, þupae, and eggs an-d host plants while
maintainins the research facilities. All conservation staff has experience with the environmental_systems
and researc:h equipment and butterfly husbandry from previous óak savanna and wetland butterf]y
ðãnse*âtio" prbiè:cts. Tolson and Magdich have a lonþ history of successful c_onservation breeding and
fieldwork with eirdaneered butterfly sõecies and were ãwarded Conservation Colleague Awards in 1998
UïîttJÑuto.ãConieffancy for ttrdir iryork with the KBB. Both also received USFWS Endangered Species
Píoøam awards in 2000 foi their work with this and other endangered U.S. Species. Both are instructors
in tñe AZA BFCI butterfly conservation course. Our group effort-ied to TTZ rreceiving.the-AZA.North
Arnè¡õan Consèrvation Ãward in 2003 for Oak Savañna butterfly conservation. Magéich has an intimate
k"õ*ledg" of thè butterfly and plant communities of the O"!.-9pêp-gj. qpd hasìong-been associated with
the ODìft as a result of ñis surveys for the KBB and the wild lüpine.-Tolson is best known for work with
Wêst to-¿ia"boas, ørwhich he hás won both the AZABean Aw^ard and the AZA Conservation Awards
forifZ.He has worked with Maedich on recovery of oak savanna butterflies for the past 15 years. There
are several university students wit'h butterfly experience available for seasonal work related to wetland
butterflv husbandry'and experimentation as well as Ellsworth, who has been instrumental in the
superviéion of five different research fellows and seasonal workers in the propagation and care ofwetland
butterflies and host and nectar plants.



1. WHAT IS THE DESIGN OF THE EDUCATION COMPONENT?
The staff of the Education Department of The Toledo Zoo (TTZ) plans to develop a curriculum that
concentrates on the conservation of the federally endangered Mitchell's satyr butterfTy (Neonympha m.
mitchellii). The development of this material will complement and coincide with conservation and
recovery efforts planned for this species by the Zoo's Conservation and Research Department. The
cturiculum would likewise supplement endangered butterfly education materials that were developed
for the Ohio state endangered purplish copper (Lycaena helloides) and swamp metalmark (Calephelß
muticum) butterflies under IMLS 2004 Conservation Project Support Grant IC-03-04-0121.
[Iltimately, the goal of the project is to raise the awareness of elementary school teachers and students
regarding the Mitchell's satyr and the fen habitats where the species resides.

As in our previous education effort for wetland butterflies, the theme for the curriculum is "Beautiful
Butterflies are Vanishing from Our Wetlands!" The sub-themes are "I'm Starving!", "I'm Homeless!"
and "Does Anyone Care?" The theme and sub-themes attempt to create a blend of tangible and
intangible messages, providing a balanced presentation that makes the information relÑant and
provocative to elementar¡z school children. Two of the sub-themes address factors key to the survival
of the butterfly. "I'm Starving!" addresses the nutritional needs of the larvae and adult butterflies.
"I'm Homeless!" addresses habitat loss and fragmentation. The remaining sub-theme "Does Anyone
Care?" is a call to action to preserve the butterfly and its habitat.

TTZBducation staff will work closely with the Zoo's Conservation and Research Department and the
Ohio Department of Natural Resources to produce a five minute video about the Mitchell's satyr. The
video will focus on the main theme and sub-themes. The content and production will be appropriate
for the elementary level. After production, the video will be converted to a DVD format for
distribution. Two-hundred fifty DVDs will be copied for distribution to teachers during the teacher
workshops.

A curriculum component will be created to complement the DVD video. The curriculum will be
divided into three units. Each unit will focus on one of the sub-themes. Two hundred fifty copies of
each of the 12 lessons will be produced. Additionally, the curricula will be divided into two modules;
one focused on grades 1-3 and the other grades 4-6 (see table 1).

Table I

Sub-Themes (Units)

I'm Starving! I'm Flomeless!
Does Anyone

Care?

Mitchell's
Srtyr

Grades 1-3 module 2 lessons 2lessons 2 lessons

Grades 4-6 module 2 lessons 2 lessons 2 lessons

The curriculum will be developed using the 5-E instructional model, a widely recognized, inquiry-
based, constructivist learning model. All lessons will be aligned to the Ohio and Michigan State
Proficiency Outcomes for Science

The final piece for the education component will be a color poster depicting the Mitchell's satyr. Text
will be included, addressing each of the aforementioned sub-themes. Seven hundred fiftyposters will
be produced. When the DVDs, curriculum, and posters are ready for distribution,TTZ Education
Department staff will conduct teacher workshops to train elementary teachers to use the materials.
Emphasis will be placed on disseminating curriculum to teachers in elementary schools in four
communities near existing Mitchell's satyr habitat; Coldwater, Ann Arbor, Jackson, and Centreville,
Michigan.

Mitchell Magdich, TTZ Cwator of Education, will supervise the education component.
Approximately 5% of his time will be allocated for this project. A temporary employee hired



2
specifically for this project will include Science Education Specialist Karen Mitchell, a retired
schoolteacher with extensive experience in elementary sciencè educarion methodologies. Mitchell will
develop.the curicuhrm. Linda Calcamuggio, trducation Specialist atTTZ,wilI coordiãate teacher training.
ApproximateLy 4o/o of het time u¡ill be allocated to this project. Videography and production will be done-
by employees of the Ohio Department of Natural Resources (ODNR). The Toleão Zoolntetpredve
Senrices Depattment will ptepare curriculum materials for print production, desþ the DVD slìeve jacket
and design_the postet. VangsslSnydet, Cwator of Interpretive Services at TifZ,-will superv'ise desþi of
the curriculum, poster and DVD sleeve jacket. She u¡ilt spend apptoximately 5o/o of heitime on thã
project.

Preparation of the educational materials will begin in the spring of 2006 with teacher workshops
beginning in January of 2008. This schedule is appropriate because video production, such as the
vileography; rvill operate concurrently with the conservation field se¿rson and the flight period for
adult Mitchell's satyrs- The products will be completed for meetings, scheduling and ptãnning with
school administrators in the fall of 2007 with teacher workshops beginning in fté winfer and spring of
2008.

2. WHAT ARE, THE AIITICIPATED BENEFITS OF THIS EDUCATTONAL PROJECT?
Most of the populace is generally unfamiliar with local animal species, particularly those species that
aÍetare or endangered. This is especially true of the smaller, more obscure species that are not
ge_nerally well knovm or particularly charismatic (e.g., butterflies). Converseþ, the same populace is
often much more familiar with exotic animals, including endangered ones, that live in disiant regions
of the world. Much of this is due to the popular, animal centric media outlets such as Animal Planet.
Likewise, most elementary science textbooks and children's story books concentrate on the more
prolific, exotic endangered animals. Little if any attention is given to endemic animal species,
particularly endangered varieties. Even less consideration is given to the root causes of their demise.
This project concentrates on a local endangered butterfly in order to connect teachers and students to a
global phenomenon occurring in their communities. In addition, some of the root issues causing
endangerment such as habitat loss and habitat fragmentation can be investigated from a more relevant
context since teachers and students are able to observe the events first hand, Ultimately, the project
outcome is to raise the awareness of teachers and students regarding the Mitchell's satyr butterfly and
habitat and the causes of the species decline. This will be accomplished by 1) implemênting a well-
designed curriculum and2) by training teachers to use it. Consequently, teachers and students will
know about the butterfly's natural history, habitat, the various plants that it requires for survival and
the reasons for the species demise. As an informed audience, teachers and students will be more
capable of identifying opportunities to protect the butterfly and its habitat and take appropriate action.

3. HOW DOES THE PROJECT BUDGET SUPPORT THE EDUCATION COMPONENT
GOALS AND OBJECTIVES?
Costs for producing and replicating the DVDs and for printing the curriculum and printing the poster
are based on estimates from reliable vendors who have a track record of quality work for TTZ.- The
labor costs for writing the curriculum are based on a written proposal from Mitchell. The labor costs
for a graphic designer for the curriculum, poster and DVD jacket are based on an estimate provided by
the Curator of Interpretive Services atTTZ using current rates for the pool ofpart time graphic support
staff currently employedbyTTZ. The Zoo's in kind match is based on existing salaries, wages and
fringe benefits for Zoo staff in the Education Department and Interpretive Services DeBartment while
the Ohio Department of Natural Resources in kind match is based on their experience with cunent
indusüry standard costs for frlming and producing a five minute video program. Mileage costs are
based on'the federal rate and four projected day trips to the Michigan communities of Ann Arbor,
Centreville, Coldwater and Jackson to meet with school district officials and for conducting teacher
workshops. 

'We 
attempted to be as frugal as possible without jeopndizingeducational objectives and

quality.

4. WIIAT ARE THE QUALIFICATIONS AND RESPONSIBILITIES OF THE PROJECT
PERSOIINEL?
Curator of Education, Mitchell L. Magdich, supervises all of the Zoo's educational functions including

. public programs, interpretive programs, school programs, home school programs, outreach programs,
overnight programs, camps, distance learning, the Children's Zoo, the library, the science resource



center, teacher training and docent training. He has over 16 years experience inZooeducation and 
)

over 20 years as an informal science educator including employment as a park naturalist. Magdich has
a Bachelor of Education degree. Magdich will supervise the education component of the project.

Magdich has been conducting research on Ohio's threatened and endangered butterflies for 18 years.
He conceived and developed the Ohio reintroduction of the federally endangered Karner blue butterfly
(Lycaeides melissa samuelis) to Ohio, a project implemented by the Conservation and Research
Department of TTZ. Magdich is also a memter of the steering committee and is the chairperson of the
education subcommittee for the Butterfly Conservation lritiative (BFCI), a national butterfly recovery
program administered through the AmericanZoo and Aquarium Association (AZA). He has received
several awards related to his work with butterflies including the 1998 Conservation Colleague Award
from The Nature Conservancy, The United States Fish and V/ildlife Service National Endangered
Species Program Award in 2000 ,the AZA Outstanding Service Award in 2000, and was a key
member of the group that obtained the AZA North American Conservation Award forTTZin}}03.
Magdich also produced the educational loan boxes that were cited as a key feature of the lake sturgeon
educational effort that resulted in the Mace Award n 1997.

Vanessa Snyder, Curator of Interpretive Services atTTZ, will supervise graphic design of the
educational curriculum, design of the DVD sleeve jacket and design of the Mitchell's safyr poster at
TTZ. Snyder has several award-winning design efforts to her credit, including the graphic designs for
TTZ Aviary, which won the AZA Exhibits Award in 1999 and the Aquarium graphics for lake
sturgeon that won the Mace Award in 1997. Artists and designers hired through the Interpretive
Services Department atTTZ will do graphic design of the curriculum. Department staff has extensive
experience in design and production of posters, brochures, pamphlets, booklets, reports, educational
materials, murals, signs and exhibits that are used or displayed throughout TTZ.

Linda Calcamuggio, Education Specialist, has 6 years experience as aZoo educator. She has direct
oversight of the Zoo's distance learning, overnight and teacher training programs. Calcamuggio will
conduct and supervise the teacher workshop segment of the education component.

Karen Mitchell is a retired elementary school teacher with over 30 years experience in the classroom.
Karen has extensive experience in science education methodologies and has participated and assisted
tnZoo education programs for over 12 years. Mitchell will oversee the development of the butterfly
curriculum.

The Ohio Department of Natural Resources (ODNR) will provide staff for the filming and production
of the video segment. ODNR has extensive experience in videography, having filmed and produced
the widely distributed 30-minute wildlife progr¿rm Wild Ohio! for several years.
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ø A An indirect cost rate which does not exceed 15 percent of modified total direct costs charged to IMLS.
D B. Federally negotiated indirect cost rate (see pages 3.6-3.7).
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Check either item A or B and complete C. (See secrion on Indirect Costs, pages 3.Ç3.7.)
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D B. Federally negotiated indirect cost rate (see pages 3.6-3.7).
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15 Vo of g 11,664 = $ 1,750

¡ t t ¡  a P P l t c Â l l Ì  r o l a l

c .  r o Ì A l  I N D | R E G T  c o s r s  g  3 6 7  $ 1 i 3 8 3  $ 1 , 7 5 0



Applicøtion Form 2006 IMIS Conseruation Pmject Support

6 )
û )
6 )
( )

Cosr SHans Tor¡.1

$2,731 $2,731
s21u 

-----v757

$1,300 $1'300

TOT]AI- SALARIES AND WAGES

W A G E S  ( T E M P O R A R Y  S Ï A F F
No. MerHoo oF Cosr

Covpwerlo\r
$25l hour r 45 hours

$6,762 $6,762

H I R E D  F O R  P R O J E C T )
IMIS Cosr Ssnn¡ Tornr

G )
( )

$1,125 91,125

( )
( )
TOTAT SATARIES AND WAGES

Cosr Sn¡ne Tor¡r

$ 8r9 $ ArS--
$  819 $  81e
$ 390 $ 3e0
$2,028 $2,028

Cosr Srnn¡ Tor¡r

;w
IMISSru¡nv Besr

s2_731ffi''i
C O N S U I T A N T  F E E S

N¡¡,rslTYPe oF CoNsurrANT

s2.731
l_300

TOTAI FRINGE BENEFITS

R¡te op Covp¡¡,rs¡Tlox No. ò¡ D,rvs (on

(D,ltrv on Hounrv) HouRs) oN nRoJEcr

$_

IMLS

Project Budget Form

Yeqr  a tSz  t r3 -Budge tPer iod l r cm 5  /1  l o r  ¡ s4  ßo  F8

Name ofApplicant Organization The Toledo Zoo

IMPORTANT! R¡ro INsrRUcrIoNs oN PAcEs 3'5-3.7 BEFoRE PRocEEDING.

SECTION 2: EDUCATION DETAILED BUDGET

s A T A R T E S  A N D  W A G E S  ( P E R f ' t A N E N T  S T A F F )

N¡v¡/Trrr¡ No. M¡rHoo oP Cosr IMLS
CovPur¡tloN

'lyr 
@ $54,62O r 5ol" fime

lvr @ $54.620 x 5% time
lvr (@ $32.500 x 4% time

S A T A R I E S  A N D
N¡v¡/Ttn¡,

TZ Suoport staff
oraohics artist

F R ,  I N G E  B E N E F I T S
Rers

T R A V E L

Fnou/To

TOTAT CONSUTTANT FEES

NuvssRor: Su¡sIstENc¡ Tn¡Nsponrenox
P¡,psoNs Devs Cosrs Cosrs IMIS Cosr Srnn¡ Torru.

$ 397
$ 469--$ 

520--5-600

T o l / A n n A r b o r  ( t ) / -  |  9 1 7 2  $ 2 2 5  $ 3 9 7

Tol/Jackson ( 1 ) 
"o " 

-fiT- 
TtlS- T-269-

ror/Gofdwater f t l'fX i W- T3E_ô- T-520-
ror/ Gentrevif re ( 1 ) (;'1 ElÃ- 

-$485- 
EqD;g;-

roTAtlRAvEtcosfs I 1'995



2006 IMIS Conseradtion Project Support

Project Budget Form
SECT¡ON 2: EDUGATION DETAIIED BUDGET CONTINUED

Yec¡r tr l  úz ¡3

M A T E R t A t S ,  S U P P T I E S  A N D  E Q U I P M E N T

IrsM M¡rHoo or Cosr IMIS Cosr SHnn¡ Torru-
CovpurertoN

DVD replication 250 copies @ $3.60 each $ 900 $900
Poster printinq 750 copies @ $1.25 each $938 $938
Gt¡rriculum printing l2lessonsx250copiesxl.2S $938 92,812 $3,750

ToTAt cos¡ oF MATERtAts, sUppUES, & EeUtptJtENI _g 1,876 $3,712 $5'588

S E R V t C E S

Irzu MerHoo or Cosr IMLS Cosr SH¡¡.¡ Tor¡r
Coupuret.loN

ApplicationForrn 
![

O I H E R

Ir¡u

TorAt sERvtcEs cosrs $

MsrHoo or Cosr IMLS Cosr SH¡n¡ Torer
CoupuretroN

TOTATOTHERCOSTS $

ToTAt D¡RECT pRoJEcT cofs g 4,996 $12,502 $17'498

I N D I R E C T  C O S T S
Check either item A or B and complete C. (See secrion on Indirect Costs, pages 3.Ç3.7.)

#tfllfiii:î:J.ïTå*r", does nor exceed r5 percent ormodified total direct costs charged to IMLS.
¡ B. Federally negotiated indirect cost rate (see pages 3.6'3.7).

Name of Federal Agency

Race base amount

Expirarion Date of Agreement

15 o¡o of g 17,498 = $ 2,625

* r;;"
A P P l I G Â r .  T

$1,875

r o t Â 1

$2,625C .  Í O I A L  I N D I R E G l  C O S Í S


